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1. (Original) A memory comprising; a memory cell, the memory cell including 
a source region and a drain region separated by a channel region in a substrate; 
a storage capacitor coupled to one of the source end drain regions; 

a floating gate opposing the channel region; 

a gate oxide separating the floating gate from the channel region, the gate oxide having a 
first tunneling barrier height; 

a control gate opposing the floating gate; and 

a metal oxide insulator separating the control gate from the floating gate, the metal oxide 
insulator having a second tunneling burritr height, the second tunneling barrier height being less 
than the first tunneling barrier height* wherein the memory is adapted to operate the memory cell 
in a volatile memory mode and in a nonvolatile memory mode, 

2. (Original) The memory of claim 1 , wherein the (foaling gate includes a polysilicon 
floating gate having a metal layer separating the polysilicon floating gale and the metal oxide 
insulator, the metal layer in contact with the metal oxide insulator. 

>. (Original) The memory of claim ! , wherein the control gate includes a polysilicon 
control gate having a metal layer separating the polysilicon control gate and the metal oxide 
insulator, the metal layer in contact with the metal oxide insulator. 

4* (Original) The memory of claim 1 , wherein the gate oxide includes silicon dioxide 
having a tunnel barrier height of about 3.2 eV. 

5, (Original) The memory of claim 1, wherein the metal oxide insulator includes a 
transition metal oxide. 
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6. (Original) The memory of claim I, wherein the metal oxide insulator includes aluminum 
oxide. 

7. (Original) the memory of claim I , wherein the metal oxide insulator Includes lead 

8. (Original) The memory of claim 1 > wherein the metal oxide insulator includes drcontum 
oxide, 

9. (Original) The memory of claim I » wherein the metal oxide insulator includes titanium 
oxide, 

10. (Original) The memory of claim I, wherein the metal oxide insulator includes a 
Pcrovskhc metal oxide insulator, 

11. (Original) The memory of claim 1 1 wherein the channel region includes an n*type 
channel* 

12. (Original) A memory comprising: a memory cell, the memory cell including 
a source region and a drain region separated by a channel region in a substrate; 
a storage capacitor coupled to the drain region; 

a floating gate opposing the channel region; 

a gate oxide separating the floating gate from the channel region, the gate oxide having a 
first tunneling barrier height; 

a control gate opposing Che floating gate; 

a metal oxide insulator separating the control gate from the floating gate* the metal oxide 
insulator having a second tunneling toutier hei^U tte 
than the first tunneling barrier height; 

a first metal layer separating the metal oxide insulator and the Heating gate, the first 
metal layer in contact with the floating gate; 



Application/Control Number: 10/783,695 
Art Unit: 2800 



a second metal I 

layer in contact with the control gate, wherein the manor, is adopted ,o operate Z m^Zli 
ra a volatile memory mode and in a non-volatile memory mode. 

13. (Original) Tl» memory of claim 1 2, wherein the control ga.e is a vertical control gate. 

14. (Original) Tte memory of claim 13. wherein the control gate is a polysilieon edge 
defined vertical control gate. 

15. (Original) The memory of claim 1 2. wherein the memory cell fa controllable to a 
fimefcargsrepre^t^ 

a second charge representing a data value from the floating gate in the non-volatile memory 
"^^1^ the first charge is access 
charge is accessible without affecting the first charge. 

««. (Original) The memory of claim 12. wherein the metal oxide insulator includes a 
transition metal oxide. 

17. (Original) The memory of claim 12, wherein the metal oxide insulator includes 
aluminum oxide. 

1*. (Original) -The memory of claim 1 2, wherein the meal oxide tnsubtoiwtad^.noWum 

oxide. 



m (Original) Ttememoryofelata 12. wherein the metal oxide insulator includes tantalum 
oxide. 



2ft (Original) The memory of claim 12. therein the floating gate includes a horizontally 
oriented floating gate in contact with the gate oxide. 
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21. (Original) The memory ofcMra 12* wherein the gate oxide includes silicon oxide having 
a tunnel ing barrier height of about 3.2 cV, the floating gate includes polysi licon. and the control 
gaic includes pol ysftieon. 

22. (Original) A memory comprising: 

an army of memory cells, each memory ccQ including; 

a source region and a drain region separated by a channel region in a substrate; 
a storage capacitor coupled to the drain region; 
a floating gale opposing the channel region; 

a gate oxide separating the floating gate from the channel region, the gate oxide 
including silicon oxide having a tunneling barrier height of about %2 eV; 
a control gate opposing the floating gate; and 

a metal oxide insulator separating the control gate from the doming gate, (he 
metal oxide insulator having a tunneling barrier height less than the tunneling barrier 
height of the silicon oxide; 

a number of bit tines coupled to the source regions along a tint direction in the array of 
memory cells; and 

a number of word lines coupled to the control gates along a second direction in the array 
of memory cells, wherein the memory is adapted to operate each memory cell in the array of 
memory cells in a volatile memory mode and in a non-volatile memory mode. 

23. (Original) The memory of claim 22, wherein each memory cell is controllable to access a 
first charge representing a data value from the storage capati tor in the volatile memory mode and 
a second charge represent i ng a data value ton the floating gate in the non- volatile memory 
mode such that the first charge k accessible without affecting the second charge and the second 
charge is accessible without affecting the first charge. 

24. {Original) The memory of claim 22* wherein each memory cell further includes a first 
metal layer separating the floating gate and the metal oxide insulator, the first metal layer in 
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contact with (he metal oxide insulator, and a second metal layer separating (he control gate and 
the metal oxi tte iit^ 

25. (Original) The memory of claim 24, wherein (he floating gate includes porysilicon, the 
first metal layer contacting the floating gate, and the control gate includes poIysOicen, the second 
metal layer contacting the control gate. 

26\ (Original) The inetiiory of claim 25, wherein the rnmloxtttemsulatoritschidesame^ 
oxide insulator having a tunneling barrier height of less than 2 eV. 

27. (Original) The memory of claim 26, wherein the control gate is a pal ysillcon edge 
defined vertical control gate. 

23. (Original) The memory of claim 25, wherein the metal oxide insulator includes a 
transition metal oxide. 

29. (Original) The memory of claim 25, wherein the metal oxide insulator includes 
aluminum oxide. 

30. (Original) The memory of c laim 25, wherein the metal oxide insulator includes lead 
oxide, 

31. (Original) The memory of claim 25, wherein ihe metal oxide insulator includes 
zirconium oxide. 

32. (Original) The memory of claim ^ 
oxide. 

33 (Original) The memory of claim 25, wherein the metal oxide insulator includes tantalum 
oxide. 



34. (Original) The memory of claim 25, wherein the metal oxide insulator includes titanium 
oxide. 

35. (Original) The memory of claim 25, wherein the metal oxide insulator includes a 
Ferovskitc metal oxide insulator. 
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